Key indicators: single-crystal X-ray study; T = 296 K; mean (O-B) = 0.007 Å; R factor = 0.030; wR factor = 0.064; data-to-parameter ratio = 14.0.
The asymmetric unit of the title compound, -SrB 4 O 7 , contains five Sr atoms (three located on a threefold rotation axis), twelve B and 21 O atoms. The structure is made up from BO 3 triangles and BO 4 tetrahedra in a 1:1 ratio. Pairs of BO 3 triangles are linked to BO 4 tetrahedra via common corners, forming chains. These chains are further linked to adjacent chains through corner-sharing, leading to a three-dimensional framework with channels running parallel to [001] . The Sr 2+ ions reside in the channels and exhibit strongly distorted polyhedra The density of the -polymorph is considerably lower than that of -SrB 4 O 7 , which is constructed solely from BO 4 tetrahedra.
Related literature
For the orthorhombic -polymorph, see: Block et al. (1964) . For the physical properties of this phase, see: Oseledchik et al. (1995) ; Petrov et al. (2004) ; Zaitsev et al. (2006) ; Verwey et al. (1992) ; Machida et al. (1979) ; Pei et al. (2000) . For other crystalline phases in the system SrO-B 2 O 3 listed in the ICSD (2009), see: Ross & Angel (1991) ; Lin et al. (1999) ; Wei et al. (2001) ; Tang et al. (2008) ; Lapshin et al. (2007) ; Kim et al. (1996) . For glass-phases in this system, see: Imaoka (1959) ; Polyakova & Litovchik (2008) . For a review of B-O bond lengths in BO 3 and BO 4 units, see : Zobetz (1982 : Zobetz ( , 1990 .
Experimental
Crystal data Data collection: SMART (Bruker, 2001 ); cell refinement: SAINTPlus (Bruker, 2001) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
Comment
The orthorhombic phase of strontium tetraborate, α-SrB 4 O 7 (I), is known for a long time (Block et al., 1964) . This compound has attracted attention owing to its interesting physical properties, namely an unprecedented fundamental optical-absorption edge among oxide compounds (~130 nm), high non-linear optical coefficients (Oseledchik et al., 1995; Petrov et al., 2004; Zaitsev et al., 2006) , good luminescent characteristics and an ability to stabilize rare-earth elements in divalent state (Verwey et al., 1992; Pei et al., 2000; Machida et al., 1979) . SrB 4 O 7 falls in a glass-forming range within the SrO-B 2 O 3 system and can simply be obtained as a glass (Imaoka, 1959) . The process of glass re-crystallization occurs through complex mechanisms with probabilistic formation of other crystalline phases, specifically of metastable phases. Such a phase was in fact observed and designated as β-SrB 4 O 7 (Polyakova & Litovchik, 2008) . However, X-ray powder diffraction data of this phase and of two other new compounds described by these authors were not analysed because of impure samples. (Kim et al., 1996) , its high-pressure form (Ross & Angel, 1991) , (IIb), distrontium diborate, Sr 2 B 2 O 5 , (III), (Lin et al., 1999) , tristrontium tetraborate, Sr 3 B 2 O 6 , (IV), (Wei et al., 2001) , distrontium hexadecaborate, Sr 2 B 16 O 26 , (V), (Tang et al., 2008) and tetrastrontium tetradecaborate, Sr 4 B 14 O 25 , (VI), (Lapshin et al., 2007) . Only two of these phases crystallize in non-centrosymmetric space groups, viz. (I, Pmn2 1 and VI, Cmc2 1 ). The main feature of all these structures are BO x units (x = 3,4). Isolated (IV) or flat pairs (III) of BO 3 triangles, a framework of BO 4 tetrahedra with shared vertices (I, II) and a framework of triangles and tetrahedra with shared vertices (V, VI) are found in these structures.
In the process of glass re-crystallization of a strontium tetraborate composition at 973-983 K during one day, we obtained β-SrB 4 O 7 crystals with dimensions of ~200-400 µm. The crystals were located on the glass surface and were optically homogeneous (i.e. crystals showed homogeneous extinction when observed under a polarizing microscope). The crystals possess strong anisotropy when abrased, and crystals with an elongated ellipsoidal shape were obtained in such a way. As it turned out, the crystals are most firm along the c-direction.
The crystal structure of (I) is built up from a three-dimensional framework of connected boron-oxygen tetrahedra. The asymmetric unit of the title structure contains five Sr (three on special positions), twelve B and 21 O atoms. Alternatively, the structural formula of the title compound can thus be written as Sr 3 B 12 O 21 . It consists of BO 3 triangles and BO 4 tetrahedra in an 1:1 ratio (3:1 for structure V and 3:4 for structure VI). They form a three-dimensional framework constructed via common vertices. The BO 3 triangles are linked to one another so that two of their vertices and the bridging O atom are located on a straight line (see O1, O3, O5; O6, O7, O10 and O11, O13, O15 in Fig.1 ). The plane of one triangle in such a pair is tilted relatively to the other one about the line with an angle of ~20°. The remaining two vertices are common with the same tetrahedron (e.g. see O2 and O4 in Fig.1 ). The BO 4 tetrahedra are connected to one another via common supplementary materials sup-2 vertices and form chains along the c-direction (Fig. 2) . These chains are connected with pairs of BO 3 triangles, leading to the formation of channels in the structure. The channels are filled with strontium ions (Fig. 3) . The coordination polyhedra around the strontium ions are non-regular and defined by six O atoms in the range 2.479 (3)-2.786 (3) Å when a distance < 2.8 Å is considered as relevant.
All vertices in the anionic framework are shared so that every oxygen atom is connected to two boron atoms. The B-O distances fall into the interval 1.323 (6)-1.420 (6)Å (average is 1.367 (6) Å) for BO 3 triangles and into the interval 1.425 (6)-1.538 (6) Å (average is 1.474 (6) Å) for BO 4 tetrahedra. These values compare well with the mean bond lengths calculated for various borate structures (Zobetz, 1982 (Zobetz, , 1990 ).
In comparison with α-SrB 4 O 7 which is constructued solely from BO 4 tetrahedra, the density of the β-polymorph is considerably lower.
Experimental
Crystals were extracted out of glass by careful dissolving of the latter in a 2% HNO 3 solution. The initial glass has been made from a mixture of SrCO 3 (99.8%) and H 3 BO 3 (99.98%) in a 1:4 ratio. The mixture was heated up to 353-363 K with addition of a small amount of water and careful mixing until CO 2 gas evolution had stopped. Then the temperature was increased slowly up to 573 K to yield a anhydrous phase. The derived mixture was then placed into a glass-carbon crucible and kept in a molten state at 1323 K during 6 h in a nitrogen atmosphere. The flux was cooled in air down to 773 K and the glass was finally annealed at 723 K during a day to remove strain. Figures   Fig. 1 . View of the basic structural motif in the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Symmetry codes: (i) x, y, z-1; (ii) 1-y, 1+x-y, 1+z; (iii) -y, x-y, 1+z; (iv) 1-y, x-y, 1+z. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
